A full description of the underlying theory, methods and modeling assumptions used in the present paper are described in Luttrell and Sandwell (2010) . For the Amazon margin, the structural cross-section and elastic plate thickness (H=35 km; Figure 3a ) assigned to the models were based on results from Watts et al. (2009). As a conceptual illustration, Supplementary Figures S2 and S3 show how sensitive the ΔC f models are to changes in elastic thickness (H=15, 35 and 50 km). The computation is semi-analytic in that it convolves the spatially-accurate shape of the ocean load due to 120 m of sea level rise with with a vertical Green's function describing the response of the subsurface to a point load (Smith and Sandwell, 2006; Luttrell and Sandwell, 2010) . The effective elastic thickness (T e ) of a region determined by flexural modeling of gravity anomalies is a good proxy for lithosphere thickness (e.g., Watts 2001) and we therefore choose elastic plate thickness values (H) appropriate for each region based on studies estimating effective elastic thickness. The choice of H affects the flexural rigidity and flexural wavelength of the plate. Consequently, a thicker plate will affect a larger area around the coastline, whereas stresses in a thinner plate will be more localized. The models assume a Young's modulus of 70 GPa, a Poisson's ratio of 0.25, a mantle material density of 3300 kg·m -3 (Luttrell and Sandwell, 2010) .
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For simplicity all faults in our models are assigned a dip of 60°, the average dip for crystaline normal faults that comprise the dominant structural elements along these margins. Structural constraints on the Amazon and US Mid-Atlantic margins suggest that a 60° dip for thin-skinned faults is reasonable (Klitgord and Hutchinson, 1988; Watts et al., 2009 ). The effect of wide variations in dip angle (e.g., 30º -80º) is second order relative to the effects of elastic plate thickness, fault location relative to the coastline, and dip direction (e.g., toward or away from the ocean load). The coefficient of friction for crystalline and thin-skinned faults in the model are set to μ=0.6 and μ=0.1, respectively; thin-skinned faults are expected to be weak and less capable of generating large earthquakes. Table DR1 . Catalog of published age constraints for major submarine landslides along glacial and non-glacial margins, and the approximate cessation age of coarse-grained deposition on deep-sea fan systems. See below for expanded reference list. (Klitgord and Hutchinson, 1988; Steckler et al., 1988) . Transitional crust separates the continental crust (30-40 km) from thinner oceanic crust (5-10 km thick). Figure  S2) 
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